Adult neurogenesis persists throughout life in the dentate gyrus (DG) of the hippocampus, and its importance has been highlighted in hippocampus-dependent learning and memory. Adult neurogenesis consists of multiple processes: maintenance and neuronal differentiation of neural stem/precursor cells (NS/PCs), followed by survival and maturation of newborn neurons and their integration into existing neuronal circuitry. However, the mechanisms that govern these processes remain largely unclear. Here we show that DNA methyltransferase 1 (DNMT1), an enzyme responsible for the maintenance of DNA methylation, is highly expressed in proliferative cells in the adult DG and plays an important role in the survival of newly generated neurons. Deletion of Dnmt1 in adult NS/PCs (aNS/PCs) did not affect the proliferation and differentiation of aNS/PCs per se. However, it resulted in a decrease of newly generated mature neurons, probably due to gradual cell death after aNS/PCs differentiated into neurons in the hippocampus. Interestingly, loss of DNMT1 in post-mitotic neurons did not influence their survival. Taken together, these findings suggest that the presence of DNMT1 in aNS/PCs is crucial for the survival of newly generated neurons, but is dispensable once they accomplish neuronal differentiation in the adult hippocampus.
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Introduction
Neural stem/precursor cells (NS/PCs) continue to exist in the subgranular zone (SGZ) of the hippocampal dentate gyrus (DG) as well as the subventricular zone (SVZ) in the adult mammalian brain, where neurogenesis persists throughout life (Altman and Das, 1965; Eriksson et al., 1998; Kuhn et al., 1996) , and neurogenesis in the former region is known to be associated with learning and memory (Deng et al., 2010) . Adult (a)NSCs in the DG divide infrequently and eventually become quiescent (Lugert et al., 2010; Mira et al., 2010; Morshead et al., 1994; Seri et al., 2001) . Adult neurogenesis thus begins with the activation and proliferation of these quiescent aNSCs to become aNPCs, followed by neuronal differentiation and maturation. Although most adult newborn neurons are quickly eliminated, within 4 weeks after being generated (Dayer et al., 2003; Snyder et al., 2009 ), a few of them survive and integrate into pre-existing neuronal circuits in the hippocampus (Cameron et al., 1993; Dayer et al., 2003; Snyder et al., 2009) . To ensure proper hippocampal functions, each step during adult neurogenesis (e.g., survival and maturation of newborn neurons) is precisely regulated by both cell extrinsic and intrinsic factors including extracellular signals from the stem cell niche, transcription factors and epigenetic regulators (Covic et al., 2010; Ma et al., 2010; Ming and Song, 2011) .
DNA methylation influences various biological processes, such as development, cell differentiation and genomic imprinting (Lewis et al., 2004; Meehan, 2003) . DNA methylation in gene promoters is associated generally with gene repression (Klose and Bird, 2006) , ensuring tissue-specific gene expression. In mammals, patterns of DNA methylation in the genome are established and maintained by the DNA methyltransferases DNMT1, DNMT3A and DNMT3B (Bestor, 2000; Robertson and Wolffe, 2000; Suzuki and Bird, 2008) . Of these, DNMT1 is responsible for the maintenance of DNA methylation after each round of replication as cells divide. Accumulating studies of DNMT1 in several types of stem cells have indicated that DNMT1 contributes to tissue development and to stem cell http://dx.doi.org/10.1016/j.neures.2015.01.014 0168-0102/© 2015 Elsevier Ireland Ltd and the Japan Neuroscience Society. All rights reserved.
